and almost weak continuity [8] . These four weak forms of continuity are all weaker than weak continuity. In this paper we show that these four forms of continuity are respectively independent and investigate many fundamental properties of these four weak forms of continuity by comparing those of weak continuity, semi continuity and almost continuity.
INTRODUCTION.
The notion of continuity is one of the most important tools in Mathematics and many different forms of generalizations of continuity have been introduced and investigated. Weak continuity [i] , quasi continuity [2] , semi continuity [3] and almost continuity in the sense of Husain [4] are well-known. It is shown in [9] that quasi continuity is equivalent to semi continuity. It will be shown that weak continuity, semi continuity and almost continuity are respectively independent. In 1973, Popa and Stan [5] introduced weak quasi continuity which is implied by both weak continuity and quasi continuity. Recently, faint continuity and subweak continuity which are both implied by weak continuity have been introduced by Long and Herrington [6] and Rose [7] , respectively. Quite recently, Jankovid [8] introduced almost weak continuity as a generalization of both weak continuity and almost continuity. In [i0], Piotrowski investigated and compared many properties of quasi continuity, almost continuity and other related weak forms of continuity.
The main purpose of this paper is to show that these four weak forms of continuity implied by weak continuity are respectively independent and to investigate many fundamental properties of such weak forms of continuity by comparing with weak continuity, semi continuity and almost continuity. In Section 3, we obtain some characterizations of almost weak continuity and some relations between almost weak 98 T. NOIRI continuity and weak continuity (or almost continuity). Section 4 deals with some characterizations of weakly quasi continuous functions. In Section 5, it is shown that weak quasi continuity, faint continuity, subweak continuity and almost weak continuity are respectively independent. In Section 6, we compare many fundamental properties of semi continuity, almost continuity, weak continuity, subweak continuity, faint continuity, weak quasi continuity and almost weak continuity. The last section is devoted to open questions concerning subweak continuity and faint continuity.
PRELIMINARIES.
Throughout this paper spaces always mean topological spaces on which no separation axiom is assumed. By f X Y we denote a function f of a topological space X into a topological space Y. Let S be a subset of a space. The closure and the interior of S are denoted by CI(S) and Int(S), respectively. A subset S is said to be semi-open [3] (resp. regular closed, an e-set [ii] ) if S C Cl(Int(S)) (resp. S Cl(Int(S)), S C Int(Cl(Int(S)))). The family of all semi-open (resp. regular closed) sets in a space X is denoted by SO(X) (resp. RC(X)). The complement of a semi-open set is called semi-closed. The intersection of all semi closed sets containing S is called the semi-closure of S [12] and is denoted by sCI(S). The union of all semi-open sets contained in S is called the semi-interior [12] and is denoted by sInt(S 
It is shown in [7] In this section, we obtain some characterizations of a.w.c, functions and some relations between almost weak continuity and almost continuity (or weak continuity). 
Therefore, we obtain Cl(Int(f (V))) f (CI(V)). is open in Y, we have
Therefore, we obtain x e f-l(v)C Int(Cl(f-l(cl(V)))) and hence CI(f-I(cI(V))) is a neighborhood of x. T. NOIRI Jankovit [8] [7] we have x e f-l(
is a neighborhood of x and hence f is almost continuous.
COROLLARY 3.3 (Rose [7] hand, since f is aoW.C., by Theorem 3.1 we have Cl(Int(f (V))) C f (CI(V)) and hence CI(f-I(v)) f-I(cI(V)). It follows from Theorem 7 of [7] that f is weakly continuous.
WEAKLY CONTINUOUS FUNCTIONS.
In this section, we obtain some characterizations of w.q.c, functions. 
).
-i
Therefore, we obtain f (F) e SO(X). (a) f is w.q.c. and hence x sCl(f-l(Int(Cl(B)))). Thus, we obtain
For an open set V of Y, CI(V) e RC(Y) and by (c) we have
Therefore, we obtain x f-l(v) and hence f-l(v) C slnt(f-l(cl(V))).
(e) (a): Let x e X and V be an open set containing f(x). We have
Put U sInt(f (CI(V))). Then, we obtain x e U e SO(X) and f(U) C CI(V). It follows from Theorem 4.1 that f is w.q.c.
EXAMPLES.
In this section, we shall show that semi continuity, almost continuity and weak continuity are respectively independent. Moreover, it will be shown that each two of quasi weak continuity, faint continuity, almost weak continuity and subweak continuity are independent of each other. It is shown in Theorem 2 of [i] f(x) and there exists U e SO(X) containing x such that f(U) C Cl(g (W)).
Since g is continuous, we obtain (g f)(U)C g(Cl(g-l(w)))C CI(W [20] we have Cl(f (V))Ci f (CI(V)). Therefore, we obtain 
f(U) C CI(V).
Since A is open in X, by Lemma i of [15] 
PRODUCT FUNCTIONS.
Let {XI e V} and {YI e V} be any two families of topological spaces with the same index set V. The 
Since f is an open surjection, we obtain g (W) j Int(Cl(g (CI(W)))). Theorem 3.1 CI(f-I(cI(Ve ))) is a neighborhood of x and J n CI(f-I(cI(Va ))) n X C CI(f-I(cI(W))). -I Therefore, Cl(f (CI(W))) is a neighborhood of x and f is a.w.c, by Theorem 3. PROOF. This is an immediate consequence of (6.6.1). [27] provided that f(X) is connected between f(A) and f(B) with respect to the relative topology if X is connected between A and B.
The following lemma is very useful in the sequel.
LEMMA 6.7.2 (Kwak [27] 
